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Description 

CONNECTOR DEVICE FOR DETECTING 
INSERTION OR REMOVAL OF PLUG FROM 

COMMON JACK 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a connector device utiliz- 
ing a plug and a common jack, and more specifically, to a 
device and related method for determining when the plug 
is inserted into or removed from the common jack. 

[0003] 2. Description of the Prior Art 

[0004] Conventional connector devices for stereo audio appara- 
tuses are well known in the art. Please refer to Fig.l. Fig.l 
is a diagram of a plug 10 according to the prior art. The 
plug 10 may be used for a variety of applications such as 
for connecting headphones to a stereo device or for con- 
necting two information-handling devices for allowing the 
two information-handling devices to exchange data. The 



plug 10 contains a first conductive surface 12, a second 
conductive surface 16, and a ground contact 20. The first 
conductive surface 12 is used as a right channel audio 
signal contact or as a receive (Rx) signal contact, and the 
second conductive surface 16 is used as a left channel au- 
dio signal contact or as a transmit (Tx) signal contact, de- 
pending on the application of the plug 10. The ground 
contact 20 is used to provide a ground reference to the 
plug 10. An insulator 14 is used to separate the first con- 
ductive surface 12 and the second conductive surface 16, 
and another insulator 18 is used to separate the second 
conductive surface 16 and the ground contact 20. As 
shown in Fig.l, the first conductive surface 12, the second 
conductive surface 16, and the ground contact 20 are ar- 
ranged successively from a tip of the plug 10. 
[0005] please refer to Fig. 2 with reference to Fig.l. Fig. 2 is a dia- 
gram of a common jack 30 according to the prior art. The 
common jack 30 is used for receiving the plug 10 and for 
making electrical contact with the plug 10. The common 
jack 30 contains first pins 32, second pins 34, and third 
pins 36 for respectively making electrical contact with the 
first conductive surface 12, the second conductive surface 
16, and the ground contact 20 of the plug 10. With the 



prior art common jack 30, the third pins 36 detect when 
the plug 10 is inserted into or removed from the common 
jack 30 by making contact with the ground contact 20 of 
the plug 10. 

[0006] Unfortunately, if the plug 10 is not fully inserted into the 
common jack 30, the third pins 36 may remain in contact 
with the second conductive surface 16 or even the first 
conductive surface 12. This incorrect contact with the 
third pins 36 may lead the common jack 30 to improperly 
detect that the plug 10 is properly inserted into the com- 
mon jack 30. When the plug 10 is being used for audio 
applications, such as for connecting headphones to a 
stereo device, the improper insertion of the plug 10 into 
the common jack 30 is not a major problem. The audio 
will simply not play correctly, but the problem can still be 
remedied with little harm done. On the other hand, if the 
plug 10 is to be connected to the common jack 30 for fa- 
cilitating a data exchange between two information-han- 
dling devices, then data may be potentially lost if data 
transmission is started without a proper connection be- 
tween the plug 10 and the common jack 30. Attempts 
have been made at overcoming this problem through the 
use of complicated software programs utilized for dou- 



ble-checking if the third pins 36 are actually connected to 
the ground contact 20. However, these software programs 
are difficult and expensive to both develop and imple- 
ment. Therefore, a simple solution is required to properly 

detect insertion and removal of the plug 10. 
Summary of Invention 

[0007] it is therefore an objective of the claimed invention to 

provide a connector device for connecting information-han- 
dling apparatuses in order to solve the above-mentioned 
problems. 

[0008] According to the claimed invention, a connector device 
connecting a first information-handling apparatus and a 
second information-handling apparatus includes a com- 
mon jack connected to the first information-handling ap- 
paratus and a plug connected to the second information- 
handling apparatus. The plug is adapted for insertion into 
the common jack and contains a first conductive surface 
and a ground contact. The first conductive surface is ar- 
ranged substantially neighboring to a tip end of the plug. 
A first jack contact is formed on the common jack for re- 
ceiving communication signals when engaging with the 
first conductive surface of the plug. A memory buffer is 
used for receiving the communication signals through the 



first jack contact and for sending out the communication 
signals to the first information-handling apparatus when 
the memory buffer is not empty. A control circuit is elec- 
trically connected to the memory buffer for monitoring a 
status of the memory buffer. When the memory buffer is 
not empty, the control circuit determines that the plug is 
inserted into the common jack, and when the memory 
buffer is empty, the control circuit determines that the 
plug is removed from the common jack. 

[0009] it j S an advantage of the claimed invention that the first 
jack contact detects communication signals received 
through the first conductive surface of the plug for elimi- 
nating the possibility that other surfaces of the plug will 
incorrectly make contact with the first jack contact. 

[0010] it is another advantage of the claimed invention that the 
FIFO buffer is used to detect when the plug is inserted 
into or removed from the common jack. The FIFO accu- 
rately indicates when the plug is correctly inserted by 
storing communication signals received by the first jack 
contact. 

[001 1] These and other objectives of the claimed invention will 
no doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 



preferred embodiment, which is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0012] pig.l is a diagram of a plug according to the prior art. 

[0013] pig. 2 is a diagram of a common jack according to the 
prior art. 

[0014] pig. 3 is a diagram of a common jack according to a first 
embodiment of the present invention. 

[0015] Fig. 4 is a diagram of a plug according to the present in- 
vention. 

[0016] Fig. 5 is a diagram of a connector device according to the 
present invention. 

[0017] Fig. 6 is a flowchart illustrating verifying insertion of the 
plug into the common jack according to the present in- 
vention method. 

[0018] Fig. 7 is a diagram of a common jack according to a sec- 
ond embodiment of the present invention. 
Detailed Description 

[0019] please refer to Fig. 3. Fig. 3 is a diagram of a common jack 
50 according to a first embodiment of the present inven- 
tion. The common jack 50 is an improvement upon the 
common jack 30 shown in Fig. 2, and the same reference 



numbers will be used to refer to the same objects. In ad- 
dition to the first pins 32, second pins 34, and third pins 
36, the common jack 50 also comprises an I/O pin 52, 
such as a GPIO pin, connecting at least one of the first 
pins 32 to a first jack contact 60. As will be explained be- 
low, the first jack contact 60 is used to detect when a plug 
is inserted into and removed from the common jack 50. 
[0020] please refer to Fig. 4. Fig. 4 is a diagram of a plug 80 ac- 
cording to the present invention. The plug is identical to 
the plug 10 shown in Fig.l, but also contains a resistor R 
formed between the first conductive surface 12 and the 
ground contact 20 of the plug 80. When the plug 80 is in- 
serted into the common jack 50, the common jack sends a 
current I through the resistor R of the plug 80. A voltage 
difference Vdet is then formed across the resistor R from 
the first conductive surface 12 to the ground contact 20. 
It should be noted that different plugs 80 can be built 
having different resistance values for the resistor R. 
Therefore, plugs 80 used for audio devices should have a 
first resistance value for the resistor R and plugs 80 used 
for data exchanging information-handling devices should 
have a second resistance value for the resistor R. If the 
first and second resistance values are different from each 



other, the common jack 50 is able to determine which 
type of plug 80 is inserted into the common jack 50. 

[0021] please refer to Fig. 5. Fig. 5 is a diagram of a connector de- 
vice 40 according to the present invention. The connector 
device 40 can be formed on either a stereo device or a 
data exchanging information-handling device. The first 
jack contact 60 detects communication signals received 
via the I/O pin 52 connected to the first pins 32 of the 
common jack 50. A control circuit 64 then measures the 
voltage difference Vdet across the resistor R via the I/O 
pin 52 and the first jack contact 60. Based on the voltage 
difference Vdet, the control circuit 64 determines if the 
plug 80 is part of an audio device or a data exchanging 
information-handling device. 

[0022] |f the control circuit 64 determines that the plug 80 is part 
of an audio device, the control circuit 64 sends the right 
channel audio signals to the stereo device that contains 
the connector device 40. On the other hand, if the control 
circuit 64 determines that the plug 80 is part of a data 
exchanging information-handling device, the control cir- 
cuit 64 then sends the communication signals detected by 
the first jack contact 60 to a memory buffer such as a 
first-in first-out (FIFO) buffer 62. The communication sig- 



nals detected by the first jack contact 60 represent receive 
(Rx) signals sent to the plug 80 via the first pins 32. Since 
the communication signals are a plurality of digital "1" 
and "0" values, the FIFO buffer 62 can easily be used to 
store a digital representation of the communication sig- 
nals. As long as the first conductive surface 12 makes 
electrical contact with the first pins 32, the FIFO buffer 62 
will continuously store successive communication signals. 
[0023] when the plug 80 of a data exchanging information-han- 
dling device is plugged into the common jack 50, the con- 
trol circuit 64 is also used to monitor a status of the I/O 
pin 52 and the FIFO buffer 62. (a) When the control circuit 
64 detects the I/O pin 52 has a high voltage value, the 
control circuit 64 determines the plug 80 is properly in- 
serted and engaged with the first pin 32. (b) When the 
control circuit 64 detects the I/O pin 52 has a low voltage 
value, but the FIFO buffer 62 is not empty, the control cir- 
cuit 64 determines the plug is inserted and the data 
transmitted through the I/O pin 52 is bit "0". (c) When the 
control circuit 64 detects the I/O pin 52 has a low voltage 
value, and the FIFO buffer 62 is also empty, the control 
circuit 64 determines that the plug 80 is not properly in- 
serted into the common jack 50. 



[0024] | n other words, when the I/O pin 52 is in low voltage, it 
triggers the control circuit 64 to detect the status of FIFO 
buffer. When the control circuit 64 detects that the FIFO 
buffer 62 is not empty, the control circuit 64 determines 
that the plug 80 is making proper connection with the 
common jack 50 and is correctly inserted. By detecting 
the status of the FIFO buffer 62, the control circuit 64 can 
correctly determine whether (a) the plug 80 is not properly 
inserted, or (b) the plug 80 is properly inserted with a bit 
"0" transmitted. 

[0025] if desired, the manufacturer can program the control cir- 
cuit 64 to give an audible or visual indication to let a user 
know if the plug 80 is correctly inserted or not. The con- 
trol circuit 64 can also prevent data from being transmit- 
ted until the plug 80 is properly connected to the common 
jack 50. 

[0026] please refer to Fig. 6. Fig. 6 is a flowchart illustrating veri- 
fying insertion of the plug 80 into the common jack 50 
according to the present invention method. Steps con- 
tained in the flowchart will be explained below. 

[0027] step 100:Start; 

[0028] step 102:Determine if the plug 80 is inserted into the 

common jack 50 by analyzing the voltage difference Vdet 



measured across the resistor R of the plug 80. For exam- 
ple, if the plug 80 is not yet inserted into the common 
jack 50, the I/O pin 52 measures a voltage of approxi- 
mately 2.6 V. If the plug 80 inserted into the common jack 
50 is used for an audio device such as headphones, the 
associated voltage level is approximately 2.0 V. If the plug 
80 inserted into the common jack 50 is used for a data 
exchanging information-handling device, the associated 
voltage level is approximately 1.6 V. If the control circuit 
64 determines that the plug 80 is not inserted, the flow 
continues to stay in step 102. If the control circuit 64 de- 
termines that the plug 80 has been inserted into the com- 
mon jack 50, proceed with step 104; 

[0029] step 104:Analyze the voltage level to determine if the plug 
80 is part of an audio device or a data exchanging infor- 
mation-handling device; if it is an audio device, go to step 
106; if it is a data exchanging information-handling de- 
vice, go to step 108; 

[0030] step 106:Since the plug 80 belongs to an audio device, 
the control circuit 64 uses only the I/O pin 52 to receive 
right channel audio signals; go to step 110; 

[0031] step 108:Since the plug 80 belongs to a data exchanging 
information-handling device, the control circuit 64 uses 



the I/O pin 52 in conjunction with the FIFO buffer 62 for 
data reception; and 
[0032] stepllO:End. 

[0033] please refer to Fig. 7. Fig. 7 is a diagram of a common jack 
70 according to a second embodiment of the present in- 
vention. The common jack 70 is almost identical to the 
common jack 50 shown in Fig. 3 except that the common 
jack 70 contains a sensing pin 74 disposed at an inner- 
most end of the common jack 70. The sensing pin 74 is 
used to make contact with the first conductive surface 12 
at the tip of the plug 80. The sensing pin 74 is connected 
to the first jack contact 60 through an I/O pin 74 for 
transferring communication signals from the sensing pin 
74 to the first jack contact 60. In the common jack 70, the 
sensing pin 74 performs a dedicated task of sending 
communication signals to the first jack contact 60. How- 
ever, in the common jack 50, the first jack contact 60 is 
electrically connected to one or more of the first pins 32 
for receiving the communication signals. 

[0034] | t should be noted that in the present invention, the first 
jack contact 60 is preferably electrically connected to the 
inner most pin (such as the first pin 32 or the sensing pin 
74) so that the first jack contact 60 can only come in con- 



tact with the correct contact of the plug 80. Also note that 
if the standards for the plug 80 and the common jacks 50 
and 70 are changed such that the contacts used for left 
and right channel audio signals and receive and transmit 
signals are reversed, the present invention would still ap- 
ply. In that case, the first jack contact 60 would still 
preferably be electrically connected to the first pins 32. 
However, it is also within the scope of the present inven- 
tion for the first jack contact 60 to instead be electrically 
connected to at least one of the second pins 34. This sce- 
nario would be nearly identical to the case in which the 
first jack contact 60 is electrically connected to the first 
pins 32, but would introduce the possibility of the first 
conductive surface 12 coming in contact with the second 
pins 34 and producing a false determination that the plug 
80 was properly plugged into the common jack. 
[0035] | n contrast to the prior art, the present invention teaches a 
connector device that senses communication signals be- 
ing detected from one of the left channel audio, right 
channel audio, receive, or transmit signal contacts. The 
prior art, on the other hand, uses the ground contact for 
detecting whether the plug is inserted into the common 
jack or not. By sensing communication signals used by the 



contact at the tip of the plug, the present invention effec- 
tively eliminates the possibility that the connector device 
40 will incorrectly detect that the plug 80 has been in- 
serted into or removed from the common jack 50 and 70. 
[0036] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



